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COMPLETE SPECIFICATION 

Walnut Street, Philadelphia, PennwiS STfe*** accumulates therein and 
5 United States of Axncrica,T hereTK^ T*" and a0ps the oil flow - 
the invention, for which we pmyX a pS IS T? 20110 is generally 
may be granted to us, and the m^K ^ Z^ ^^l"* to P rodn « fro * 50 
wind, it is m be performed, to be partiauar? Sk^J^J^J* ba Zone haa 
in <te S , > d and by the following stftemenv- SriE^w ^V"?"* ^ Paction. 
h V™ T^l 00 1618168 to ihTproS,' of SlfiLil! 4 m ^^onal dual 
hydrocarbons from wells and more oardcX-lv *? m P araffi n accumulations 
is directed to method and means f of ™ ^™us winch are difficult to remove. 
well fluids from a plurality of fon^W ™/ m - H . * ,eci t of ^ ^vention is to pro- 
.. trated by a welL ^ tormations pene- vide means for completing a well for simul- 
" In well drilling p ractiQi a _ "f^J^^on from two or more zones 
traverse a plurality of fontuaonTwhich S ^J^S disadvantages of conven- 
ts* oil or gas. iT is oft^K Sen ^sS'SST •"^ 08 ^ described «> 
cases to complete the well for amntoneous anTLriSif wher I *j« " to provide means 
production for more than one of ttaTfaSf f^u^T for multiple zone production from 
20 tiom i penetrated. The comSdoSl^Stoc t^t^t^^**'"*™** conditions 
for doing this is to effect a dual estate ?^K^ b eZLT? datively high 

head for separately regula^mTmL of nS a^taSE.* ,? ^ "T*^ » ^ inve- 
rt fthe two streams to cnnfoZ to me XX SL^EA °i 0ne or m ° re Sow 70 
producnon rates for each zone. control devtces, hereinafter described, which 
The foregoing method of diialhr r«m n w are positioned in the well tubing adjacent the 

'30 a well is forleve^T^ 8 ff^on formations. Fluids from tXma 

Production through the a^uluTf hazaX Z^^TT TO ^ *> w 

due to the fact that the fluid stream^^S S^^fi- i nd thereafter commingle in 75 

cause corrosion and erosion ofTe ^2fa? Sh ?*"!!* 800 from the tubing ft the 

thereby allowing the Shy of tbloS 2*£1^^w^^«S£5 

35 or subterranean loss of hydrocarbons torn flrid^T* dlofe mea ^ which cause a 
"PPer formation. Also, whenfct*comes neces? a zone of high pressure to 

lormations, the gas lift can be amihVH iw An tw ZZZT* *~ . 01110 stream. The resulting 

one zone at a tine ^d^nty hf al bem- of^ftiM« I fc!!!»^ 0n causes or facilitates the flow 

«0 aent manner; and consequendv both nr^w iJZ^! from one °* more of the zones of 

*n strata cannot t^SffiXtaK* l^Jfcjtt P V"**^ 
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can be utilized to effect or aid the flow from 
at least one of the other zones. Production can 
be secured from any desired number of forma- 
tions simultaneously, even though flow from 
5 some of them normally would not be obtained 
from a single completion well in such forma- 
tion* 

The invention is more specifically described 
with reference to the aaanrroanying drawings 
10 in which: 

Fig. 1 is a simplified cross-sectional view of 
a well in which one type of the flow control 
device has been used for completing the well 
to produce from an upper zone through ports 
15 in the tube and from a lower zone through the 
bottom end of the tubing. 

Figs. 2 — A and 2— B, taken together, con- 
stitute Fig. 2 which is an elevatianal cross- 
sectional view illustrating in detail a form of 
20 flow control device. 

Figs. 3, 4, 5 and 6 are cross-sectional views 
of the device of Fig. 2 taken on the lines 3—3, 
4 — 4 s 5—5 and 6—6, respectively. 
Fig. 7 is a schematic illustration of a well 
25 traversing two production zones and in which 
another form of flow control device is em- 
ployed. ... 

Fig. 8 is an elevatianal cross-sectional view 
illustrating in more detail the flow control 
30 device shown in Fig. 7. 

Fig. 9 is a schematic illustration of a wed 
traversing two production zones the upper of 
which has insufficient pressure to permit flow 
into the well tubing and which has been pro- 
35 vided with means for intermittently forcing oil 
from the upper zone into the tubing. 

Fig. 10 is a schematic illustration of a well 
completed for production from two zones in 
which means are provided for introducing gas 
40 from the surface to aid in lifting the mixed 
streams of oil in the tubing. 

Referring now to Fig. 1, a well is shown 
which has a casing 10 which has been cemented 
in place in the usual manner by cement body 
45 11. The well traverses two production zones, 
flhretrated as Zones A and B, which may be 
either gas or oil formations. The casing has 
been perforated for production from both zones, 
as illustrated by perforations 12 adjacent upper 
50 Zone A and perforations 13 adjacent lower 
Zone B. A tubing string 14 is positioned in 
the rasing and the annnln* therebetween is 
closed off near the bottom of the tubing by 
means of packer 9. The tubing carries a land- 
55 ing nipple 15 adapted to receive the flow 
control device which is held in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
positioned adjacent Zone A and contains ports 
60 17 for receiving fluid from the formation. 

The flow control device, whkh is positioned 
in the landing nipple in conventional manner 
by m**"™ of a wire line, comprises a cylindrical 
housing 18 which forms an annulus 19 with the 
65 landing nipple, and which contains parts 20 



for passage of fluid from Zone A. Packing 
means 21 positioned above and below the ports 
17 and 20 prevent fluid flow along the aimuius 
19 and require the fluid to flow through per- 
forations 20 in the housing. The housing con- 
tains a baffle member 34 which forms an 
annular upwardly extending flow channel 22 
that leads to a port 23 in transverse baffle 24. 
A resilient check valve member having a circu- 
lar edge 25 is provided in flow channel 22 
to prevent backflow of fluid toward Zone A. 
Any downward flow of fluid from port 23 
causes edge 25 of the valve to move outwardly 
against the edge of the housing wall at 26 and 
dose the annular channel, thus preventing 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene, 
which is unaffected by well fluids and which 
has sufficient flexibility for movement of the 
edge 25 against the valve seat 26. 

The transverse baffle 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to regulate the flow from the 
lower Zone B. Port 23 also may be threaded 
for receiving a choke (not shown) hi cases 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 positioned 
inside baffle 34 and "O n rings 30 are pro- 
vided for sealing the annulus therebetween. 
Extension 29 thus forms a passageway leading 
to port 27 and choke 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channel 32, and another resilient check valve 
33 is provided in the channel to prevent back- 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
for the fluids from the two formations, which 
channels terminate adjacent each other in the 
well tubing at which point the flowing fluids 
mix with each other. The device also has the 
important feature of providing throttling means 
(Le., one or more chokes) for reducing the 
pressure of either or both fluids prior to their 
admixing. It further incnirips means for pre- 
venting backflow to either formation so that 
fluid from one formation in no case can flow 
to and enter the other formation. 

For the purpose of illustrating advantages 
of the present invention, assume that Zone B 
of Fig. 1 is a high pressure oil zone but that 
Zone A has a pressure which is too low to over- 
come the hydrostatic head in the well and 
hence would not normally flow. The device of 
Fig. 1 can be employed so as to utilize the 
fluid flow from Zone B to cause flow from 
Zone A. A choke 28 having an opening of 
appropriate <™* to secure the allowable rate 
of flow from the lower zone is placed in port 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of the fluid through choke 28 
causes fluid from the low pressure zone to 
flow through the control device and issue from 
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port 23. The two streams then mix and the 
mature flows upwardly in the tubing. When 
jant B is an ml formation, the sharp pressure 
drop at the choke causes solution gas to be 
released and the released gas and any free gas 
a£ady present in the ofl stream provides a 
lifting action which aids the flow of the mixed 
streams When Zone B is a gas formation, 
bfang of oil from Zone A likewise is effected! 
U>ntrol of the rate of flow from the upper 
zone can best be achieved by regulating the 
pressure of the flowing stream at the well head, 
which generally can be done without substan- 
tially affecting the flow rate from the high 
pressure formation. Alternatively, control of 
the rate of flow from the upper zone can be 
effected by means of a choke of appropriate 
throat size in port 23. 

By employing the device in the foregoing 
m S? cr j Production can be accomplished from 
a dead zone, Lc, a zone which has insuffi- 
cient pressure normally to overcome the 
nytostatic head of the column of fluid in the 
welL The "dead" zone can be either the upper 
or lower zone and the device will work equally 
as well; provided that when ft is the lower 
zone, it much have enough pressure to permit 
its fluid to rise to the level of the control 
device. 

In one particularly useful embodiment of the 
mvenuon, a gas sand penetrated by a "dead" 
weU, which initially was a single completion 
well m an ofl zone, can be utilized to flow oil 
tram the oil zone. One or more gas sands 
commonly are available in single completion 
oil wells. When the reservoir pressure has 
dropped enough that the desired rate of ofl 
flow cannot be maintained, a control device 
such as that shown in Fig. 1 can be placed in 
the well to obtain a flow of gas from the gas 
sand into the well tubing. The gas sand can 
be one which is either above or below the oil 
sand. Gas can be admitted to the tubing 
through a choke of the proper size to obtain 
a gas rate that will effect the desired lifting 
action on the oil column. Thus energy derived 
from the gas reservoir can be utilized to secure 
the desired rate of flow from the "dead" oil 
formation. 

Referring now to Figs. 2—6, a more detailed 
form of flow control device is shown which is 
adapted to be anchored in a conventional land- 
mg mpple as described in connection with Fig 
1. The device is landed in a nipple 40 having 
side ports 41 for entrance of well fluid from 
the formation adjacent to which the device is 
anchored. An elongated assembly 46, which 
projects through the bottom of nipple 40 as 
shown at 42, provides a channel for upward 
60 flow of fluid entering side ports 41 and a 
separate channel for flow of fluid from one or 
more lower production zones which fluid enters 
Uirough longitudinal ports 43 at the bottom. 
Packing members 48 are provided above and 
below side ports 41 to seal off the annulus 
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be ^Jf dm f ^PPfe 40 and assembly 46. 

Pom 43 at the bottom lead to a single flow 
zone 44 in which is positioned a resiflenf check 
^3*f™ 45 to prevent downward 

^f^S the rate of flow of fluid derived 

^ fl^l 0WCr Z 0 ™?^ From the choke 49 
Ac flow channel leads through central channel 
51 and offset channel 52 which leads uTa 
common passageway 53. 

The separate flow channel for the fluid 
entering ; through side ports 41 induoS pons 
* * ad** assembly 46, an annular 

56 is threaded, as indicated at 57, to receive 
V **» (not ^T 1 ) ^it should be desfr- 

^^• C0D ?° 1 *fe flow «* «f the smam at 
this point A resilient check valve member 58 
£ Phoned in annular channel 55 to prevent 
backflow of fluid through side ports 41 

JS2n tn,l0 ?S Iatchm * means > indicated 
generally as 59, are provided at the top ofthe 
device shown in Fig. 2 for securing™ b to 

wi? 8 ""J* 16 m ? string, This device 

ftmaons m essentially the same banner aTdS 
scribed m connection with Fig. 1. One or more 

SjZt ^ WCe8 „ Can > used « appropriate loca- 
?°™ m *f ^ tubing for regulating or effect- 

™Lnr ^, a pluralit y of formations £n- 
taining oil and/or gas. 

Referring now to Fig. 7, a section of a well 
i 11 devices of anotiS 

form adapted to be seated in a side Docket 
mandrel are utilized for controlling mellow 
™* two separate production zones located 
aeove one or more lower zones. The well 
gdudes a perforated casing 60 passmgSroS 
gmes A and B and a tubing string lliaside 
ti« casing. Adiaont the upper zSne a ride 
"Positioned in the tubing 
stong, and another side pocket mandrel 62* is 
Mtewtse positioned adjacent the lower zone! 
^"l" 11 ? 01 tools 64 and 64* of the ^ 
shown m detail in Fig. 8 are positioned inthe 

^^.^drel and the side of each tool are 

W^nn* 1 ? "W^* ports for flow of the 
formation fluids. Tools 64 and 64» have 

wHAaJTS ***** 10 ^ P°«» through 
which the fluid passes to the tubing strine 

m Fig. 7. This wen assembly arrangement can 
be employed m the same mann« aTthat of 

flitiL JJ? 112 ^ 8 a sand to effect oil 
now from a "dead" zone. 

7°. P r °dndng zones have been 
shown m Fig. 7, it should be understood that 
this arrangement can be used for any desired 

xJf* 20ncs - A coatml »ol for each 
zone can be lowered in the well on a wire line 
and set in place by means of a kick-over device 
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known in the art. By having the tools placed in 
the mandrel side pockets, the tubing string 
remains open and a wire line can be run to 
any desired depth without any necessity for 
5 previously removing tools placed above such 
depth. This is advantageous since it allows any 
tool to be pulled from die well without disturb- 
ing any of the others. Thus any one of the 
production zones can be selectively acidized, 
10 chemically treated or fractured without affect- 
ing any of the other zones. For example, if it 
is desired to acidize Zone B, control tool 64 1 
would be removed and acid would be pumped 
down the tubing and into the formation through 
15 the ports in the mandrel and casing. The 
check valve 72 (Fig. 8) in control tool 64 
would prevent acid from reaching Zone A. 
Likewise any desired formation can be selec- 
tively worked over or treated for sand control 
20 without removing the well tubing and without 
the possibility of damaging any other formation 
by introducing drilling mud into the well as 
done in conventional practice. 
Fig. 8 illustrates tool 64 and mandrel 62 in 
25 more detail. The mandrel contains a cylindrical 
side pocket 63 a portion of the left-hand edge 
of which merges into and is actually integral 
with the mandrel walL The mandrel contains 
perforations 65 for admission of the formation 
30 fluid. Tool 64 comprises a housing 66 having 
side ports 67 in fluid communication with the 
mandrel perforations. At the upper part of the 
housing latch means 68 and a pulling head 
69, each of conventional design, are provided. 
35 Seating means 70 are provided above and 
below perforations 67 for sealing the annular 
space between the mandrel side pocket 63 and 
housing 66. The housing provides a downflow 
channel 71 in which is positioned resilient 
40 check valve member 72 to prevent backflow 
toward the formation. The channel terminates 
at the bottom of the tool in a choke 73 having 
throat 74 through which the formation fluid 
issues into the. tubing string. 
45 Referring back to Fig. 7, assume that Zone 
A is a high pressure oil zone and that Zone B 
is an oil zone having a low pressure such that 
it would not normally flow from a single com- 
pletion well. The pressure of Zone B, however, 
50 & sufficient to lift its fluid to the level of Zone 
A. It is assumed in this instance that the well 
tubing Is plugged off beneath Zone B. The 
arrangement shown in Fig. 7 will permit pro- 
duction of oil from Zone B in addition to 



Zone A. Flow of the Zone A oil through the 55 
choke in the bottom of the upper control tool 
results in a reduced pressure in the tubing at 
this point Some of the gas in solution in the 
Zone A oil prior to reducing its pressure will 
come out of solution and thus aid in lifting the 60 
Zone B oil to the top of the well. Thus a 
mixed str eam of oil from the two zones can 
be withdrawn at the well head. By having the 
proper choke size in the control tool adjacent 
Tptif A, production from this zone at the ^5 
desired or allowable rate can be obtained. The 
rate of flow from the lower zone can readily 
be regulated by appropriately setting the 
pressure in line 75 at the well head by means 
of back pressure valve 76. Alternatively, such 70 
rate can be controlled by having a choke of 
the proper size in the control tool adjacent the 
lower zone. 

The following is a specific illustration of an 
embodiment of the present invention as it 75 
would be applied to a well which penetrated 
two oil sands at depths of 8536 — 8544 and 
8626—8629 feet, respectively. The well had 
originally been dually completed in conven- 
tional manner for production from the upper 80 
zone through the annulus and from the lower 
zone through the tubing. The allowable pro- 
duction rates for the upper and lower zones 
were, respectively, 30 and 7 barrels per day. 
After producing in this manner for a period, 83 
the well ceased to flow from the upper zone, 
due to a drop in its pressure. At that time the 
static bottom hole pressure for the upper zone 
was 2295 p.s.i.g. while the static and flowing 
bottom hole pressures for the lower zone were 90 
3577 and 3551 p.s.i.g. 

The present invention can be applied to the 
above described well in the following manner 
to obtain production from the upper zone. In 
the perforated landing nipple in the tubing 95 
adjacent the upper zone a control device of the 
type shown in Fig. 2 is located. The device 
contains a choke of the appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 barrels per day. A back pressure 100 
regulator, such as shown in Fig. 7, is provided 
in the flow line from the well tubing to control 
the rate of production from the upper zone. 
Varying the back pressure at the surface by 
means of the regulator will cause the flow rates 105 
from the two zones generally to approximate 
the following values: 



Surface pressure, 
p.s.Lg. 



Rates, bbls. per day 
Low* Zone Upper Zone 



10 



0 
100 
470 
600 
900 
1200 
1500 
1600 
2500 



Thus, by regukung the pressure at the surface 
to a value slightly less than 1200 p.slg., the 
allowable production rates can readily be main- 

15 tained. As production in this manner continues 
ana the formation pressures drop, the desired 
rates of production can be maintained by 
decreasing the surface pressure by means of 
the regulator. 

20 Fig. 9 illustrates a well which has been 
dually completed in Zones A and B in the 
manner of the present invention and which is 
provided with means for admitting extraneous 
gas under pressure to the annulus between the 
casing Wand the well tubing 81. The annulus 

252r»T H* "2 20nes mean s of a 
patter 82 and the tubmg string contains a 
control device, shown generally at 83, such as 
the device shown in detail in Figs. 2—6. Zone 
i U c!^l£ which has sufficient pressure 
to cause the liquid to rise in the annulus to 
Sf £l l ^? wn " M but insufficient to force 
the liquid through the control device into the 
35 r o^" 18 - At the well head a gas supply 

injecting and venting device 86. This device 
alternately admits gas under pressure into the 
annulus and then vents the gas through line 

40 i. ., , rauscs 80 intermittent pumping of 
M ?lT ^ imnulus through cratrol device 
83 mto die tubmg. The fluid from high 
pressure Zone B then serves as the means for 
flowing the annulus oil to the surface. Upon 

45 P«^g the choke provided in comrol 

device 83, the Zone B oil releases solution gas 
and the released gas aids in lifting the mi£ed 
od streams through the tubing to the well head. 
Ita. 10 illustrates a well completed for pro- 

50 ™* 10n frojjoil Zones A and B and provided 

w with pis lifting means employing extraneous 
gas. This assembly can be utilized in cases 
where the well does not pass through a gas 
sand and neither zone has sufficient pressure 
to make a flowing wefl. The well comprises a 

55 casing 90 perforated adjacent Zones A and B, 
tz^M? 8 il^™? 8 control device 

r^r^To? 1 5° aeS u A ■ nd B *** Preferably a 
60 Er^ M above the upper zone although the 
00 tater packer us not essential. The tubing^trin E 

has a side pocket mandrel 95 above the upper 
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packer which is adapted to carry in its side 
pocket a device 96 for admitting gas to the 
njhmg. The mandrel contains a porTtbrough 
d££ 688 ^ pa f 10 ^ device 96. This 65 

* J? 3 flow ^trol device of the 
type described m connection with Fig. 8, with 
the choke port 74 being sized to admit g^at 
the desired rate to the tubing. Alternatively, 
device 96 of Kg 10 can be a conventional £ 7 0 
imecuon valve which is set to open when die 
gas pressure m the annulus reaches a predeter- 
mined value Gas is admitted to the top of 
the annulus through conduit 97 under sufficient 
pressure to give the desired injection mTtao 75 

rt^ZZfJ*!' dfca » **** «> f the ntixed 
ou stream flowing upwardly from the control 
device ,92 and allows the mature to flowIrS 
££h f" i\ aX * weU tubing may 

tend to load up with salt water, additional 80 
^ pocket maiidrels (not shown) 'can be pT 
vided at higher kvels in the tubing string 
This would permit unloading from a higher 

SSt*^. 10 apply tooTgh 

n^J?f^ .T*" 11 ^ Such mandrels 85 
S^* dummy ™»v« anyTf 

fefi 9°6™ ? * Sas injection 

aevice 96 on a wire line whenever it became 
desirable to gas lift from a highe? level 

pfF^„ COmr ^ deviccs described herein for 90 
effecting multiple completion of wells for 
^uhaneous flow througn the weStubTgoffe 
many advantages over conventional oil field 
pracuce. Well assemblies provided in accord: 
ancewjth the invention avoid the danger of 95 

D 4 aDd erosMm of t^ casing or eliminate 
the disadvantages of multiple tubing strings 
reqmrmg spedaHzed packerTand wdThead 
eppment. The invention permits ImSem 
^aneous depJeti^of any'nuXSpro? 100 
duoum formations through a single string 
»^fa<wv«ifanal plaice XeSmg 
nt J£L se P?/?te streams from a multiple com- 
SS? J!*" £ donc 31 *** plugging of 

^chokes often occurs due to paraffin^! 105 

formation of gas hydrates. This is 
£™kd by the use of the present invention, 
ma the streams are choked within the control 
tiTj?^n**f th? producing formation where 
tne temperature is elevated so that neither 110 
paraffin deposition nor hydrate formation wS 
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occur. Numerous other advantages derived 
from the present invention will be apparent to 
persons skilled in die art. 
WHAT WE CLAIM IS : — 

5 1. A device adapted to be positioned in well 
tubing adjacent an inlet port therein for con- 
trolling flow of fluids into the tubing from a 
plurality of formations which comprises a 
housing having. a side port for conimunication 

10 with said inlet port, means carried by the 
housing for retrlevably locking the device adja- 
cent said inlet port in the tubing, packing 
means for closing the annular space between 
the housing and tubing above and below said 

15 ports, said housing having an internal flow 
channel extending upwardly from its side port 
and a separate internal flow channel for up- 
ward fluid flow from beneath the device, each 
of said channels communicating with a common 

20 fluid passageway leading to the well tubing, a 
resilient check valve member in each of said 
channels for preventing downward fluid flow 
therein, and choke means in at least one of 
said channels for reducing the pressure of fluid 

25 flowing therethrough. 

2. A well flowing assembly for flow of fluids 
from a plurality of production formations 
which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper forma- 

30 tion, said mandrel having a port for flow of 
formation fluid into its side pocket, a housing 
positioned in the side pocket and having a 
side port and a communicating internal flow 
channel extending through the housing, pack- 

35 ing means between the side pocket and the 
housing above and below said ports, a res i lien t 
check valve member in said channel for pre- 
venting backflow of fluid toward the formation, 
a choke in said ffamnpfj and a second resilient 

40 check valve member in the well tubing beneath 
said mandrel for preventing backflow of fluid 
toward a lower formation. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 

45 which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper 
formation and another side pocket mandrel 
adjacent a lower formation, each of said 
mandrels having a port for entrance of forma- 

50 tion fluid into its side pocket, a housing posi- 
tioned in each of said side pockets and having 
a side port and a communicating internal flow 
chfl*mpi extending through the housing, pack- 
ing means between each side pocket and hous- 

55 ing above and below said ports, a resilient 
check valve member in each of said channels 
for preventing backflow of fluid to a formation, 
and a choke m at least one of said channels. 

4. Method of producing a well which has 
60 been completed for production from a plurality 

of zones containing fluids under different 
pressures, said well having a well tubing con- 
taining entrance ports adjacent all of the zones, 
which comprises providing whhin the well 
65 tubing a flow channel for fluid from a zone 



of relatively high pressure and a separate flow 
channel for fluid from a zone of rdatively low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mixture from the welL m 

5. Method according to Claim 4 additionally 
comprising controlling the rate of flow from 80 
the low pressure zone by regulating the flowing 
pressure of said mixture at the locus of with- 
drawal from the well. 

6. Method of producing a well traversing 
two oil zones one of which has sufficient pres- 85 
sure normally to flow from the well and the 
other of which has insufficient pressure norm- 
ally to permit the desired rate of flow there- 
from, said well having a well tubing containing 
entrance ports adjacent both zones, which 90 
comprises providing within the well tubing a 
flow* channel from one of said zones and a 
separate flow channel from the other, said flow 
channels communicating with a common fluid 
passageway adjacent the upper zone, flowing 95 
oil from the high pressure zone toward said 
common passageway, reducing the pressure of 
the flowing oil ahead of such passageway to a 
value less than that of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowing oil from the low pressure zone 
into said passageway and therein admixing the 
same with the fluid from the high pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubing 105 
and from the welL . 

7. Method according to Claim 6 additionally 
comprising controlling the rate of flow from 
the low pressure zone by regulating the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from the well, 

8. Method of producing a well traversing a 
high pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
desired rate of flow therefrom, said well having 115 
a well tubing containing entrance ports adja- 
cent both zones, which comprises providing 
whhin the well tubing a flow channel from one 
of said zones and a separate flow channel from 
the other, said flow channels communicating 120 
with a common fluid passageway adjacent the 
upper zone, flowing gas from the gas zone to- 
ward said common passageway, reducing the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure 125 
zone, whereby oil flows from the oil zone into 
said passageway, and utilizing the lifting action 
of the gis to flow the oil up the tubing and 
from the well. 

9. Method for producing a well from an I3t 
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S^^ h ? V ^! 8 a P 1 *^ insufficient to 
permit the desired rate of fluid flow therefrom 

~!l \iT* Z0DC 2* in a cased 

well having a packer positioned between the 
two zones in the annul™ between the casing 

m the tubmg adjacent the upper zone which 
method comprises providing a one-way channel 
from said port to a common fluid passageway 
l^J^u^ fl0win B fluid from the loweK 
op the tubing toward said common passage- 
way, throttling such flowing fluid ahead 

wnenEffr 787 * re ? date to « of flow, 
^ Pressure of such fluid is reduced 
to a value mtermediate the pressures of said 
ame, alternatively introducing and withdraw- 

Tnif* J W8Sure t0 the top of said 
^us^ whereby fldd in said aniulns from 
riLST* ^° 1 nnat,0fl 18 intermittently forced 
trough said one-way channel into said 
common pasageway, and withdrawing the 
jesuhmg fluid mixture from the top of the 

10. A well assembly for producing a well 

f ^n „ ^ pressure which comprises 

LST 8 P^ 018 ^ 10 P«m«'t flow from saW 
fS£ lT U ^ bine within *e casing having 
a flow pore adjacent the upper zoneTa packer 
posmoned between the twoXes k the 
SSnT^ ° l8U ? md ^"8. m^ns in the 
o^SL fr 1 *-. 1 ^ ^ ^ Providing a 
one-way channel from said flow port to a 
common flmd passageway in the mb£g7n£ns 
e fl tubm £_ ^dmg a separate dumndfor 
fluid flow from the lower zone to said^mmon 

Itl^TZ' t meaa K tar reducin g the pressure 
* * e J^ d fror ? the lowerlone ahead of die 
S*^ 8 £ ^i 1168113 for alternately intro- 
ducing and withdrawing gas into the toprf 
said annuhis to intermhtendy force fluid Lm 

i f^ 1 * through said flow port. 

"• H" 1 * Pacing a well from two 
zones havmg different pressures each insuffi- 
cient to cause flow from the well at the deshed 
said I well having a casing perforated^ 
each of said zones and a uibkg containing 
entrance ports adacent each of the zone? 

Which comnriepe , -j: - , . . Z0ne 5 
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co^^^%^\^' J™**.- flow channel ZZSg'^SS 
one or ihe _ _ - - ^ tod ?W JS^^from 



channel Sf «2? a flow 

ctannel for fluid from the other zone, 
sad channels communicating with a com- 

P* 688 "* toward said 
STJ^ Pf»»|eway, reducing the pressure of 

£ SfiSi?" P'^Wto a value 
l0W pressnre »»*> whereby 
oO taifS? * ^ u caused to flow from such 
^Pressure zone toward said commonpas^ 
way, mnong said streams in the common 

Pthetubmg, introducing gas in the annulus 
between the casing and tubing and iniectintr the 
65 same mto said mixture in die tnto^Sv 



Mmg^the mixture up the tubing and from 

o JLu £ flowing . assembly for producing 
a well from two zones having dmWWure! 
which comprises a casing petfbratedTsaM 70 
^ a tubmg w^ the casmg conminkg 
2 " P° n8 L « , l'«an said zones, means 
S^lLTt^ f0min e separate flow 
n^J^T-i 3 " 1 entraacc Pons leading to 
a common fluid passageway, resilient check 7s 
vah^ means in eachTSd channels S preS 
backflow to the formations, and tmSTfor 

formation of higher pressure ahead of aid 
Passageway to reduce its pressure to a vatoe an 
^^^/the low/p^t^ 80 

a wdl frS. ^2* aSSembl y for Producing 
a well from two zones having different 
pressures each insufficient to «u?fl 0 T front 
the well at the desired rate which <WriseTa m 
casmg perforated at said zones, a tu^wnhin 
J« • casmg containing entrance ports adjacent 
said zones, means within the tubing formma 
separate flow channels from said entrfnaS 
^dmgtoac^onfluidpassagewayrS on 
entd^va^ m eansmeachoflaid^a3 
to prevent backflow to the formations, means 

£mte? ffl8 f fluid ^ *e channelfronX 
formation of higher pressure ahead of said 
passageway to reduce its pressure to Tvllue « 
lower than that of the lower pressure f ormarioT 
Sr^lT ^<inggas ^^es^teo 
nlT?™^?* ^ t^hig and casing, and 
means for mjectmg such gas into ^Sbtog 
above sad separate flow channels. g 100 

14. A device adapted to be positioned in 
well tubmg adjacent a side inlet port thereto 
for controlling flow of fluids X£ 
from a phnahty of formations which com! 
h^^^Tf means carried by the housing 105 

u^rKi^-^ ^ ad ' ac ent said 
miet port in the tubmg, packing means for 
f^.?* annular space between the houshS 
Zi™ hu £ abOTe ^ oelow said inlet ZTf 
P° n "the housing adapted to cooperaE^ 110 
said tubing port to permit fluid flowfrom a 
STZ ^ *e W hoSsmg a 

115 



ssiii* tat «*— • iss 

Ja't*JTZr ^ pKd . t0 he positioned in 
J?r g / d,aeent ** ^ port therein for 
^oUmg flow of fluids into fhe tubmg f ro ^ 
a plurality of formations constructed and 
attanged to operate substantial^ beSn 

^a, and 3—6, or Figures 7 and 8 ^ 
Jjj-, or Figure 10 ofT a^an^ 

16. A method of producing a wdl which 
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has been completed for production from a ing drawings, 
pmrality of zones containing fluids under wurr* * FAttRER 

difference pressures substantially as herem PAGE, WHITE & FAKKriK, 

described with references to Figure 1 or Chartered Patent :Af cuts, 

Figures 2A, 2B and 3—6, or Figures 7 and 27, Chancery Lane, London, W.UZ, 
8, ox Figure 9 or Figure 10 of the accompany- Agents for the Applicants. 
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